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4 July, 1986 

To: SSC Alignment Afficianados 
?Y;F;cihornton Hurphy egjlv\ 

: SPS Movement 

Some of you expressed an interest in finding out what 
CERN knows about gradual misalignment of the SPS over long 
time periods as a result of ground motion or other effects. 
Mayoud has given me a few numbers which he is willing to let 
me pass on. Recall that the SPS is set in molasse, or 
"bedrock", about 50 HI below the surface of the earth. 

In the horizontal plane the original ("as set") Fr was 
0.08 mm. The definition of G is the standard deviation of 
the offset of a quadrupole from the line joining its nearest 
neighbors, minus the theoretical value of course. After nine 
years, this G was found to have grown to 0.26 mm. 

In the vertical direction, the situation is not so clear, 
because a dominant effect was the sinking of the concrete 
under the heavily loaded third (or "unique* as they call it 
here) jack of the large quadrupoles. The definition of 6~ is 
the standard deviation of elevation differences between 
adjacent quadrupoles, and the original value ("as set") was 
less than 0.1 mm in 1976. In 1980, they had to move 83 of the 
216 quads by an rms value of 0.46 mm to bring 5 back to an 
acceptable value of 0.20 mm. (Thus 5 for all 216 quads 
before moving 83 of them must have been around 0.30 mm.1 In 
January 1985, they measured the elevations of all the quads 
again and found c = 0.24 mm. The me an value of the 
difference of elevation between the two ends of each 
quadrupole was 0.15 mm, a measure of the sinking of the 
concrete under the heavily loaded third jack over five years 
time. 


